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^^^^^^rO^m^O, MOLDING MACHINE 

PURPOSE^ o store injection conditions for a number of molded 
products in a small storing capacity by feed back controlling the 
proaucis, iniection Dressure is i 




J* 



IS 



nrndUCtS in a Small biuimy oa^wvuj ~, 

movement of a screw in a manner that the injection pressure ,s in 
^Tance with the reference waveform in the injection process, % 
^ g ^vin g speed of the screw as an injection condor, ,n a , 

-it, then carrying out iniection moving work |^ 
CONSTITUTION: Sequence control is performed by a control section 
^se d on an NC program in a memory unit and va^ndstf < 
molding conditions stored in a set memory unit of a memory 11 I and j 
aZa sequence program stored in a nemory 108 and the like. Said 
programs and condiLs are converted into other contracted data 

substantially to said reference waveform data andstored 
in the control unit 100 in place of storing g,ven waveform data 

comprising the relation between the time P^^^J^,, pressure an d the like in the control u 
pressure, the relation between the screw machine and the Nection process is 

ST ZZX - * obtain the contracted data. 
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(54) [«g94>«R;] «K^ttJd£^^«ainffC&3£ 



(57) [KM] 

««cfc»tt-T5 (si -S3) o -y->^U >^<7)HIir 
irtei+4x^'Ji-»i!ijSJS(D^b*t*to (S4-S 

7) . *<b*<D*#3Swicmfi<D^^u i— finsaas 

Lfcft (S14-S24) . t£X^ 'J i— (iMlCcfcoT 
(S2 5) . ^fflil: (S2 6, S3 1 -S3 2) . 
KOWtBftftirLT/^EU^ftS-r^^tfCcfcy (S2 

7-S30) . &mmz\zm< mthmi*zmfrtetmm 
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^§a^5 - 2 4 5 8 9 9 



[WH*#a>«B] 

SM&fc-a-rs«fc3Kx$ y a.-»»£7-f — K/w$ 

«PT* * & cfc 5 1= L fc«»* WtHfiE^«lc *S l^T . TOE 

a.— 'J a.— SMIZHI-cfe -3"C« 
ttBBtttt«A^«IE*7tt«*-C<DISMSa*l^»*J-r 
%>tmz. .#»j*3|xfc«-»«ilZIH«^^^ U ^L-^tfe^ 

xa-c<D«BE*A<»*a^t-a-r«j:ai^^^ , ji . 

— »»* MW LfcSKDX^ U a.— ^T^^^Sl^-y- 
>^«J>^LT«lffllK1tl=E«Lfca. ISSWgMUE 
'J a.— tt«S-9->^U >^CDHIIc^oT5E 

»»EPiSW>x$ "ja-iii^^^^U >^««B»4klca 
t^TftSBilSPBlSI^^Wttx^ 'J a— *£K)iIj££3fc 

sox^ 'j a. ltmwjswce 

[fli«9i3] »E»»a»*«i»K»=ia«.Lr»ai 

xar'OowaiiE**^**^^:-*^**^^^^ >j a 

— LfcB#0)X^ U a.— tt«*BrSHJtBSlc-9- 
>?'J >^ LT«l»««lcE«Lfc». RWfflHSBI^E 
fg^tifrX^ 'J a.-&g£+*->:/'J XfCDJBlcflto-CjE 

sfeBi^UiLTX^'j j.— »»i*aa>ft<b*S«to. ^<b 
¥*<B£ffi£»iL4±T(D;*$ 'Ja-MJtttilL, K 

ES7tt«*-C<DBMStt»lc»iiJ-r«i:*lc % #SJS 
*ifcft»»IZBB<Z)X^ 'J a— -th^'J >yiBffl» 
i:lca^r*»»iBP B 1SI^J«iM<pX^ 'J a-*£U)&£ 
'J a.— SiblEPBlOBHJSttafccfel/ftBHtt 



MWT?#«J:5l-Lfc*l«lSC»aja^«l=*5l^r. WE 

**a^*Mwa*«i^HS LT«taxg-t?<D«ajiE* a< 
*a»a»t-a-r*j:3i=x^'ji-»»t»wBiLfc6» 

i— »MISIH<Dl!H»tt«te *tfftBH*tt«S<DX^ 'J a. 

'J a— »»ISPflS<D«*WaH£* t 
Mfflft#£L;Ctt»K«l=E1tLfc** 

IB** 5 ] «TE**a^**JW3S«l=»S LTWtt 

xa-e<D»ttE*A««a^i:-a-r*J:5irx^ua. 

— »»*fSiJ»Ltc»0)X^ 'J a—tem£§*aj[±2j£fiJT3£ 
JBJUI«lz*>^'J >^L-C«W*«l=E«Lfc8k. 1*M 
»K«fcE«S*tfcx* U a— {iM£+h>^'J >^<DJli 

■iztto-ca^K^uiLTx^ u a.— »»i*K(DjMb** 

#*K Sfc¥<D**fclliil=Sr£tt<DX^ 'J a.— 

&«ffi^7tt«*-C0)ISPiSlSttftl3»M-r*t*lc. # 
M*;Kfc#»MEM<DX£ U a.— tt«t-y->^U >y» 
««A:lcaL^r##»KPBlSlc3|iJ*iMftx^ "J a.— &h 

P^(iMS<7)X^ 'J a— f£U)itJg£&X^ 'J a—^I&E 

^ a ir Lfc»*3i 4 Etta) vn^cMu jftfl^ttcoMuci] 
WW*. 

[fltjjnse] BiE»*afl5**]»S$«i^»SLrWB 
xaT?a>»UiJE**<«*a^t-a-r««fc >j a 

— *£i&£*WL^B$<D;*£ ij a— &M<tttt±iI±*j£Rfr£ 
«JH«lz-9->^y>yLT»(WS6«l=E*Lfcak. KM 

ws«icEtt**ifcx^ ij a.— - (im^-y-v^'j >^cdiii 

Iwfi£-3T«*R^U1LTX^ 'J a— »K)j8K0>JE<b¥£- 

3fc#>. SE<b*3b<»Stt*a^**r(Dx^'ja.— 

flt^ &«E^7tt«*T*<DIEM * It^l^^SJ^-^ A: * 

>^H«ai:l=*L^T#»»EMSlc3pi*i«<f^ 'J a. 
— »i»jSS**ift. ftx^'Ja.— »»EM0)BB*&tt«l*3 
J:t/*BBJ*ttBSO)X^ 'J a— ?£!!ti£®<h#X^ 'J a.— 

E«-T 4 ct -5 1 - L trll^il 4 Ett (D W»5tMffi fifcfl&tt(0 

-ytt«|zM*X^ 'J a.— »»ffi«£K^BS*lfc*2<0 



(3) 



^5-24 5 8 9 9 



[O O O 1 ] 
[0 0 0 2] 

^*J^Mic|g^ britttixfir^x^ y a.— 

fflE * £ * 4 cfc 5 icfMWT £ * 5 d L tz 

nw\j£M&f$.mmt. ftrnw- 3-58821 ^a«ic 

[0 0 0 3] 

LJ: 5 i:-r*HH] »H¥3-5 8 8 2 1 
#^««-eBH3F**lfc«»SC«aj«^«l*. CRT/M 
D I mo?—$ A*»«t^L-CWttllBJ6a<7)«iaB*IH 

flH*£ 0B#l-EttS-t*Tfc < cfc 5 &a*lw(*y U (DIB 

mE* * z? 4 - K/ ^> $ mw-t t - *i <t & 
y. ^<7Ui— e«i:»a3a*(0H«s*-r^ni*a)± 

am** £ 9 - 1 o -c* ^ mm awaj a^«<7) was $w 

[0 0 0 4] 

e*u «ttBH»«(Dx^ y a.— an^wajE* 
(D»*a^*wn»««ic»gL. itujis-erowfflE* 
MEi**^ t - a-r * * 5 1- * ^ y a. -si £ ? -r 

- K/\*7^M»LfcR0)X* y a.— 8»iSJK<0*<b£« 

-»MEBBI^«fcoT»tilBB»tt«A^«ES7f4S*T* 
0) £ m £ ft » I c » «] -r 4 1 * I c . # SJ * *i fc * it) ^ M 
SlZX^'J a.-#»iSS£#«>. fc-X^'J a.— SMEW 



»L^Tiai»<D«uja^ft*sfT*3i±*wfci=«kyTOEB 

EH-T-BCitlc^y. i— 8«iajBt«jfe»]»L 

[O O O 5] 

MUE* *MfirE**iM2 £ - aT * <fc 5 £ 'J a. — » 
[OO 0 6] X^'Ja-8B©7-f-K/<^*«»iB 

att«asE**-y->^y>yL. ttMWMwoM^y 
(cj«*Eii-r*« 

[0007] 1 »asi8fl)7-r - K/<^9«»«»7 ^ 

fcMWSMi*. ^^yirEHStbfcx^ y n.-- 
>^y >ya>iiRir«£o-ca*3«r-3tt^aL. Bt**a 
**i*=Ki a>ij->^y >ytt«*^&*2<D-y->^y >y 

>^y >yfi«A^»3(D-9->^y >?®.m\^z>*v 

•J a.— ^<h(DM^^^tliL^!wfclt4m2(Dit>^ 

y y zL^mmmomtmt lt#», 

*<t*<0*SfcllRl::FftS»<DX$ 'J a.— fiB£ttfciiL. 
»»rS»<7>;*£ y a.— ffc«lCcfcoT»BBBtttt«^&« 

>^y >^tt«i=fc(t«x{7 y a.— w»aK<D*<b** 

«*14ttL. KtttiiLfc^^ya.— tt«lc*o-C«WBB 
»tt«3&^«ES7tt«*-<?a>KBB*ttaic»li]-r«>o 
[00 0 8] *i*-e. ^JWSBl*. »a**ifc*8»is- 
'J a.— (iMir^v^y >^SSI»i:lcSL^TS- 
SBEBlSI-^JattftX^ya.— »»jSJS*3R«). #x 
<7 y a.— 8«HEP B l<DBB*6tt«i3'*tf*IH»tt«Sa)x^ 

y a.-8Sj^S<t&X<7 y a.— »»KIBIS(D**«UE 
*S«Uiftfti:LTE1lL. Jsl»<D»ttiJ«^ft*-ei*. 

»E«Lfc»ttsft#i=»oT»axaicfii+4x^ y a. 

-a>»i!is*]»-r*o 

[O O O 9] 

[^ffi^lj] HAT. g)®^#RBLT*^B^^Hffl^J*lftB^ 

y>^\ ft*t2{$7.<? y a.-r*fey. ttx^ya.— 2 



(4) 



^^^5 - 2 4 5 8 9 9 



— $mic:i*. uj.— 2<DSfia«*ttai"r4/^i/ 

[001 o].MUJfi»ttoC!l«iSI«i ooi*. SkffiMttP 

CJBMWflM 0 7 <t. ^P^^^^^^-i>>=l> hP~ 
^ ^ (7> -7 4 V P P -fe * 41 7L is— ^ > X fllftpai 

104. fecfci;. «Micinife4tt*(oa3£-\f>aa--r« 

p^D-b^-9-t*AfcW-a«»«»»i 0 5. tttflc. a 
z <h (Ccfc y 4M»«Blt?a)1ll«ea*<fr A * £ 5 Kfc o 

Tl*4o *fc. ^>X«»»1 0 4IZI*. mthf&m 
m<D v- > X Hi ft $ h is— >t > X -2 p ^* 7 A m 
£Ett LtrR o M^jiS:^-^ o— KEttWir fijffl £ *i 

*RAM»|wJ:or«ja**t*^ : EU 1 O 8 £ . 

seaLfeyt4fc«>fl)Att*^>*-7i>r^ 1 o i 

*<tt«**i4o NCffl*JW»1. 0 7 Id*. HUA^ttf 

Hsu. ^^pstR^SEtt-rs^aaBtt 
M*iCcfcoT«iaaFJh.*>* u not, * 

- * £ -9— *7 > $ tL 

1*4 (H1 t?l***tliffl-9— tR^ — *M 1 (7)"9— tRT>^ 
1 0 3(D^?S^) o >t'Ji 1 0<D=FJ«fctt** Ulz 
I*. frJftPgSi 0 0lcn»Jb*&A***ifc*«SHl^ sn 

[0 0 1 1 ] fit, NCfflflJffllgfll 0 7(J)7^^P^ 

D-b^W/^'J 1 1 0\~W£&Ajt±T— $ S- v-<r> 
X*]'»«P1 0 4^^-r^P^P-tz i v-9-A<Rl c r^Ji^SI^> 

t»j i 1 ojb*t>ttifco"cy ^ey 1 o sicttift-r*— is* 

1 0 8lz**aA/t£-r— -?SN Cffl«IW«1 0 7(DVf 



r^y i i oirttM-rscticfey . ncjbm»»i 

■tH^fiJffl-r^&ao^— fAW^t'J 110. 108 
IC#|CE«*ft*<fc3l~«foTl**. 

[0 0 12] *fc. Wttffl-y— tP^E — £M 1 inlfifflLfc 
/^Xa-yp 1 3^&©U*I*N CfflMfBSB 1 0 7 IcA 

1 0<0aatt«EttU^X*lz«R3E*rE11**t««fe5 

t;) icj3L^-cE*ttus*3^6>a*s*t««anE*<oa 

ttflll*. A/D««»1 0 2^LtBrt<D-9">^U> 
y«B«ISI-ttaifflWJW» 1 0 5l::A*SftTl**4o ft 
o s<D^r^<? p^p-tz^^l*-9->^y >^ 
Lfc»HStt*£«-*>:7y ^JBJHKHJMLTy^y 1 

1 o-a)«att«E«ui/x*i=Ell"r4x^ y zl-2cd 
teSK^tB l. K-9->^y >^HWSi=«aa*a>a«E 

fit p (x) y a.— 2CD3l£iigQ (x) fccfcl/S* 

■ Tt?^ — $M 1 ^(D hJU^ffi^fllT (x) 

Jtti^NiStltfiRAM 1 O 9(E>§£&<^ • 
^r-^EtS^ (filT. *l=E«««fct^) icElt-T 

4o 

[o o i 3] ll5^^^3t^r^g[^:6*^l^^-rJ:'5l^. ram 
i o 9 ic i* 2 «B0)Ett.fii« a «fc b 3b<ia it & «s 

y. 1 »BlgtfS7tS*^E««*Ai B<DM"C« 
^*-f >*i«*a^7K-f >**<36Slcs»HiL-C. TOE 

**ir^fci:-rix«. m2iH]g(7)waj 

XS-CI4. E«««Alc«^7K-f >**<»g**t. Ett 
««B lcl*g£&^*V >^ *<ISS$ti^ C t <t tt* 0 
I+;"Ri|ffl*iJ^lSii 1 0 5(0-7>r^P^P*^-9-l4»*i&^ 
-O*3b<»S*tLT^««J0)Ett««A*fcI*BSa«? 

L-c«rE3aa>-9->^y >^f-*SEiit*a)t, e 
««*A*fci*BicE«**ifc 1 »ujxa»<»-9->^y 

vy^r— $I**<D*<D 1 WUSXS*<BB>»**i**1?a)M 
RAMI 0 9F^l3«J#$tL^)o 0>J^.I*. IH6|Cfclt^m 

1 !HlBa>«U3XS-CE«»«A|rE«**tfc-9->^y > 
^-❖lijBSlslBOWaixaA^BBJfiStt**!?. 
«ffl*«»LTttE««l«A|z«»$*iftCi:i:3ti:«. 
o*y. Stt^^S^^-f^^^KS^tt-CL^IHcDE 

itfi«i*. iSTOi^^t ufc i j*axa<7>-9->^y 
-5rs«#-r*E«««r-fcy. ^B#^r*s§-^ 

i wttsxiKD-y-v^y ^-x-^ *«fcicE«-r*E« 

[0 0 14] II:, jt«B(D«Ui»ft^**»asBB*&«<D 



(5) 



tiffi 3 ? 5-245899 



^y* a^7H^>**<M:ffi*3ixT^*ffl<DEi*««A* 

*MUE*P (x-1) [i] fc£t/X^ 'J zl-&©Q 

(x - 1) C i ] 3b<CRT*^SBft*»T— 
11 1 8 0^^IS®f::ll3<Dcfc5£:tfc*§T?^^£;ft£>o 

[0 0 15] NCfllfflftlfflM 0 7©»ffi*]»JBv.<£ P 
^P-tr y+H*N C ~Ju ^ 

& fe\ « a x f 1 £ E * 1 << - K / * ^ <7 *j m * - K I z. L fc 

£ £i::i*&{fi»pffl v-f ^ p ^p -t? yy-tf&fcmmmn 

-3^ttas*tifc«IIBE**^<D«*l±*i:-Sk-r««fc5 

[0016] 1 1 8liCRT/MD K>-$f-7i-f7, 
1 1 7 £^LT«3FtfJW«i 1 4|z«fitS4xfcCRT« 
^SMtt^M"?— *A*S« (JfilT. CRT/MD I k 

i^o) -e&y. cRT»^iiffi±i::*aKffiiiffi*>f** 

[00 17] 1 1 2l£*;* hP>t°3.-^ ZmffiT Z>tz 

7tu©*x ha>t°i— ^ 1 i s^tDM-eftaiMR 

0)Att*l£fr?o *X h3>t°a-^ 1 1 5 Id** fEft 

nrfcy. *x ha>t°jL-^ i i 5i:ft»taji6^aa) 

W]W««-1 OOi:0r B lt\ Jtlf^#mx>rva-jl 
otL>^ 0 1 1 3f*^r— $<D/\— Kn fcf— £tii2j 

■r^^y >$*>^p i i 6 
[0018] ia±©cfcofc«jaiwfcL*T, 1 1 o 

<DT#*tt* 'J ffllCEtt * titz N C ^P A*>»56 



^yftKBasftfcfcajWMWk fe*uf. *^yi 

O 8l=tttt*tLfc*>— ^rl/X^P^^A^fiZcfcy , v— 
<r>X«»»1 0 4/)<y-^^»l»*fil^6, N 

p^nt ^^-T-f $/*;u-y— TRMWtfroT 

wta js^tt $ mmmmr z> * <d & « 0 
[0019] ^^*titzmmmz<DT-$ . 

S-TSiftiDSi'b-?— *l=St«L-C«llBiS*«l OOICE1S 
tlZcfcory * 'J<DE«««tlBMLJ:5 t^T 

K-e*tUiE*«*(D»Ulxa**IBI=SeiftL. CCDS® 
T?*|/h t 5 - * * » « fc to Oth >^y > y *&3I * fr o &s 

oofcifts-r 

*B#(Dffi3il::-3l*TI** 4#BHBB 3-58 8 2 1 #^«R« 
-CKI^ftrcfcSo ^fc. *IBiAtf1»B¥3--l 5 
9 5 9§t^Lf:, &&ZmZl,tzk£lZl&th Ltzm 

[0020] fit, f<L/-^A<S*;Wa)f-^^ 
HiWggi 0 OlzlS^L/-^. StaiJSff^a^E^^-f- 

»«*]Wffl^-<^ P^P*^*l**0»!*frE««*a>.» 

*a^lc^l^T««iSH»l*l3»*a»lc»L^rE*^i 
u« 3 -ettai $ titciniE^A^o^E^ <t -a-r « 

cfc 5 l:«B^-t^-* M 1 JIlSWLtX^ y a. 

^p^p-tz^-9-14, macoaaiccfcy. 

-O^A<»e**iTl^*«<DE««*A*fcl*Bir % -9- 

>^y>y««i*. waiE^ico^fiip (x) tx^u 

a-2(/)aSfiBQ (x) i3cfcl/»affl-9— tK^E — *M 
1 ^(7) hJU^I^filT (x) '*»(6*1±TE«LrH> 

<o 

[00 2 1] ttUja«*ftJk.£IMttLfclt&a>» 

wiao)*** affiled: y crt/md i i i acorn 
T^ii® iz gi 3 \z7fk * tt ^ 5 <e ^e — $ mm * i± . 
i »ttxfisie«iy»7La^**L«y^7S#«8Lt» 

*BLfc!ftlB-e, CRT/MD I 1 1 8 0)»SICa^r— 



(6) 



*Hf ffl 1 ? 5-245899 



[0 0 2 2] g]1 0~EH 3 I* ROM 1 0 eicElt^ft 

[0 0 2 3] Xt-^^S 1 (DWglJffiS-C^^U— 

tK-<>*<D*^ h*ti/C.l**E«««A*fcliB*^li 
«r<D1 WttXaOO^^'J XfT— $ t^COm^Sln (n 
SN) ^SE^jA^-eR AM 1 O 9(DfEtSpiJiEClC— Mte 
"ffrT* Wf^S2, B5M) o Jfcfc* #^>^»J 

±tt3b^&IBlCBrSa)»mt£etE*-r*RAM 1 0 9 1*3(0 
fcflsMElt ? 7 -fJU F x (H7#HB) (Dfrx— ££0|C 

tMBHb-T* Uf7^S3) o fir, t>?u>yf 
i i:«llM2«-b7 hU:i <X^?^S 

4) . Bttxew i a>«ic«t^T. B«»*c^t>* 
Ci - id <s. i (!] ti, k c i +1] seco& 

■frl/^y >^H)tBlc«JSLTSBtt*ixfcX^ 'J zL—i^m 
Q ( x — 1 ) [ i — 1 ] , Q ( x — 1 ) [ i ] . Q ( x 
- 1 ) [ i + 1 3 £BM*&^ (Xt^v^S 5) . »J 
zl— 2A<-9->^'J >^*iiSQ (x-i) C i -13 

^<fikWQ (x - 1 ) C i 3 S"C»MLf::B*<D 
Q (x-1) Ci3-Q(x-1) [i- 

1 3 V-^Zfi) Xf&WQ ( x - 1 ) [ i 3 ^t>-*> 
:7'J >^fi«Q (x - 1 ) C i + 1 3 *-C»»LfcB*(D 
W-ty&m&mo (x-1) Ci+13-Q(x-1) 

[i3 &#omA^M#CDte£MC£C<tl^ 

y-*>?y >ytt«Q (x-i) Ci3 

r?S6) o ft S3. Q(x-i) Ci3-Q(x-1) 
C i - 1 3 fccfct/Q (x-1) [ i + 1 3 -Q ( x - 
1 ) C i 3 iilE«t<7>SE'ib«TffcoTjKffift*i*-ea)»» 

ft4-9->^y >y«*l*<#il"C**>* x fc* EJIfOXtbS 
[0 0 2 4] ftoT. 7.n-vZ?S Sfccfct/X^^^S 6 

[HlgcD-^V^y >^*iiSQ (x -1) [13 ^bl2@ 
g<D-*>^y V^'iiMQ (x-1) [23 *-e»»Lfc 
«<D¥*&#»*K£. *2|5lB<D-9->^ , y >^i4lQ 
(x-1) [23 ^^m3[5lgCD-^>^y >^filQ 
(x-1) [33 *"C»»LfcB»CDT*S»«iaK3b<*to 
&*U m2[H]gC0-^>^y >yfi«Q (x-1) [23 

***fr*x^ y :i-»M*KSS*b«<D«»«i a x 

[0025] *t^-e. mp uiiStfb^Elt^-oHfc* 
j i=toma Cm- 13 st-vn i^f^s 



7) . gEJISj <DfiSlZg^T£<b^E1S?7*OUF xCD 

m [ j 3 sscdt 7 KuxicEtt**tfcx$ y 3.-^ais 

MUtWISIlQy til Uf^sr 
4) , y 3»MiSJSft4b«<D<ft»filQ y U3 <t 
A x £tt«"T 4 *< Uf^S15) , X 

^ y i— »»jj|Jtft<b«fl)|feS*fflA x<D{t*><X^ 'Ja- 

»MSftK1b*attHttQ y [J 3 <Dflt«fc-yti*:*i+*i 
tf. *<b*Eit^T-r;u«*»« j a>aatt*'<2 

6) o f lt, ^b*iBit^T -f;ua*«« j oaai 
A<2jaTicft^Ti*ftit;h.tf* i <Dm&iT<<<? 

m*tm a x offl^x^ y a.— »»ajt«ft«<D»fe»fiiQ 

y [ j 3 <0tt£y*'J**<ft** x (X^^Z^S 1 5CD^J 

®J«*3&<«) . *fcl*. «<b¥E«?7-f j 

0)«A<2 J5TFl::ft**-e<Z>IB (X^^^S 1 6C0*IJS"J*S 
^*<K) . IKrK^HWirLTX^-v^S 1 4~X^:7 
S 1 7CD«Q31^SyilLlltT'r^o 

[0026] mtmtmz? 7 << jis f x ZtnmtL t-w.'& 

(DfSJgT'l*. tt^7-f^F xlzEliStlTl^X^ 'J zl 

— »»i*K*<b«a>*ft**ffiQ y C i 3 (11 U j I* 1 - 

mCDMm <D±XtfO\Z-izy H^tlTl^OT*. MPU 
I*. X^r^S 1 6(D^J9JI6**<Jl<tftofc«»"CXT- 
7 1 4 - Xf '^S 1 7 0^Ulx-^Jftlt, 
*Blt77-f^F x(Dm C j 3 SBJsl*<D7 
tt^HTl^^T^— £ $ 1 7 K UX-fO^iiir 
K L Ut^S20) . J6<b*E«:7 7-f JU8WS»« 

j <Daakic»i^r. g77-f^Fx(Di [ j 3 ^ecD 
>^y i ^m^fil^^^$i±rfBtt 

i ©tt3&<2-efc*^t). «lb*Ktt:7 7-ouF x 
©«2ll©7Kl/Ai:, S2lsIB<7>"9->^y 
q (x-1) [23 *»»*-r*x$Ui-»iti»M6 
^bSco^fiiA x -9->^y>^tt«Q (x-i) 

[23 lc»EE-r*E«««C<D-9->^y ls<f7 KUXCO 
fl|2 3Sl<E1ta?*t. 77^;i/F x (ZfcMt*»J(DT KUXCD 

[00 27] *L^-e. MPUIW^^'J^yT-JK* 

i <Daaffl^E«fi«cicteit*it>^y 

— ^<Dffl»nlcaLTt^*3b^3b^*IJ»J-r4 (X-T'V^ 
S 2 3) o 

[0 0 2 8] Its "^>^y Xf^r-Z&mmm i O 

fit*<-9->^y ^<?if— $<Dm%m icaLTL^ftittiii. 

MPU liBI/X f 7 5 OffllUtt* L , Bfifll < CD 

aaffli-ttt^T^t/«iEi:H«G)«Ba*ii«yjSLStfT 

Ul2|| t l3li, S4»B(7>*-9->^y >^ffl 



(7) 



SSf5-2 4 5 8 9 9 



[23 , Q ( x — 1 ) [3] . Q (x-1) [4] (DM 
£Ett««CJ^&R^&*f Uf7?S5) . X^'Jo. 

>^fiiQ (x-1) [2] 7b^^>^ 
U>^tt«Q (x-1) C3) *T?»»LfcB*OTlSl» 
UlilSii-tl-V^'J >^filQ (x-1) [33 ^b-t>-> 
^'J>ytt«Q (x-1) [4] *T*»MLfcB*a>JF«l 
*£U)itg£##>. -9->^'J >^<&MQ (x-1) [33 
£S^<t"f £X^ 'J a.— »»jgS*<b«0)l(ft»«t A x £ 

3£&>t (7f«;?s6) . wt/^fb^Ett^r 

7) . JE<b*E1*^7-nUF xcom U3 SgCOTKU 
XlzUmZtLtzT.? U i-»MSSg«b«<D>fc»«lQ y 

[ j 3 £H<^&^ (X^V^S 14) . 'J zl— 

»K£<b«<Z>*&*MiQy U3 £ A x t<D*'bMm$:tt 

K-r* cx^^s i 5) o 

[002 9] SSfl:*E* -? 7-<)l>F x CD^ 

3ff07KL/X^bf [m-1] ig(D7KL/X0)f 
-*l*±tOTj&^&, «<b¥E*^7-OUtt*»«l 
j (Dffi^3lZ^^^-CCDF B 1. Xf^?S14^f'^ 
S 1 7(D«B31;U-^3b<*ftft#-e*yfi**l*o- ^LT. 

x-r^s i 7coffiS"e-r-f ^ y * > h-^ftfc^b^E 
«^ t -f j a>«*< 2 t «: y . *<b*B»:7 r 

-< ;uf xcDH2gg<D7 KuxicEissft-ci^sx^ y 
■i-»»ajt^b«©ift*niQ y c 2] . in*>. 
y>y<a«a (x-D [2] £Sip£-r&x^ 'ja- 

tti^n^^. MPUit +J->^y >^tiMQ (x-1) 

[3] s**trsx<7Ui— »»5sasE<b*G)jfe»«i 

Axtf^U^MQ (x-1) [23 ^Si|<!:t 
*X^'Ji-»»aJS^b«fl)il6»fflQy C2] 
/b««£tbtt?-6 Uf^Sl 5) . 

[0 0 3 0] f LT, t>?'J>?tt!Q (x-D 
[3] ^Sm<!:-r^X^'j3--^i|)ilJg^^bfiCD$fe^fil 

Axtf^>^'j>?aiQ (x-D [2] -t 
sx^«ji-»iiiajssE-ib*<D<6»«tQy C2] cfcyt 

**l**U*, MPUIifllEtHWI^ SE*b¥E«7 7-f 
j (DaafflA<2KITIw<j:oTL^«A^^**iJ 

ft**^. stib*iE«^T-r;uF x<o*2*aja»a)T 

KUXlcEttSftTl^^-CO-x— 1 T KbXfo 

attici/^hufca (^T7?s2 0) . sEHb*Ei*^ 

f 211(7)7 KUXlZ+h^^'J >^fi«Q (x-1) 
[33 S«*A:-r4x^ya."-»l!lilS*^b«<Dtt*Hi 

a x <t^>^y i ©asffl, 

>^tt«Q (x-D C3] irswr*-*:^ 

S2D o o^y. £<b*E«:77'nuF x(&*2SB 

CD7 KUXICl*. (x-1) [3] 



*>?'J>^filQ (x-i) C3] izttiS-r&EtS^ 

i§&C<D+h>:7y KL/X<D{£3 (W-'Ja- 

¥E«?7-ouf x<Di3fi07 kuxizi*. 

y>ytt«Q (x-1) C2] SttttiX^'la- 
SBIKStttiMSSai^v^'J >ifttlQ ( x - 

D [2] i=»j6-r*Eit««ca)*>^y>^TKu 
xa>(i2 (x^ y a.— »»aflE*<b«o)l6»«A</h*t^ 

[00 3 1] x^r^^S 1 5<DflJH»X*<ft£«: 

-otzms. sp*>; -y->^y>ytt«Q <x-n [23 
&mmtir&*o y a-»«a«»ftio)it»ttQ y 
C2] A<-y->^y >^iiMQ (x-i) [33 
-r *x$. y i— »»ajsa6'ib«a>ift»flt a x «fe y 
^ofc»*i*. MPUli, *i*-e* *fc«Et*:7 7-Ou 
ttsRSff j (D»fifilA<«-lb*E«7T-f ;uf x(D«*E 

«»m«*:y 1 £Mc^ffi£-SLTi^^g^£¥i]si]r 

(x^v:?s 18). ae:Pg-C(*^b^Efii^T-r 
JUttXsi&K j (DttA<2T*fco-C«39HSHl3&<flli:<i:«<D 

■e. mp u(4«<b*Ett7T-f j o>fil£ i -f 

>^'J^>hL Uf7^Sl 9) ..J6ft*E«7r-r 
;uf xC0m3#@Jill^<DT KLrXicEttSttTi^i^T 
<D"r—$ £ 1 7 Kb7fo^iil:y7 h LfcfS (X^ 
:7s 20) . jt4b*E«^r<;u«*ft« j a>SM£«K 

^L^r. S77^fil/F x(DS3fS07 KUX|Z+h>^ 
y>yfl[«Q (x-1) [3] tHiti^^'Ja- 
»»S«£*b»<0*ft*MlA x t-9->^y >^iF=— -Sr^l^ 

»a i oatt<i3*s*ii:*-a-rE*-r*. Wf w ^s2, 

1) o 0*tj. J6^b*Ett^T^;UF x<7>m2#gCD7 
KL/XICI*. f>^'J>^filQ (x-1) C2] .£& 

*t"T4x<7 u a.-»»aK*<b«a>ift»flii-y->^ , y 

>(/tt«Q (x-1) [23 l=»(B-r*E«fll*ca)-9- 

>^y >^7 Kux(7)fiE2 (x^ya— »M*KJ6<fb« 

*E«3>7"OUF x^l3fi<J)7 KUXICI*. 
U>yfiBQ (x-1) (3) JlittW^'Ja- 

'»»a*Kft«a)*S4fitA xfc*>^y v^ttiBQ (x 

-1) C33 lc»B-r*E«««C(D-9->^y>yTK 

ux<35fil3 (x^ y a.— »»aa«<b«a>ift«ttAM^* 
l^) tfafci:E«S*t*wtifti). 
[0 0 3 2] J*IT. MPUI4. Xt->^S 2 3 0>*lJgl|«B 

a-e-9-v^y >^f-^^}ii i ofE^EtS^ciz 
sti-5*-e(oi«. xt^^s 2 2<DW»iffls-c-y->^y 

X/t— i 0)«SIIR*-f >^ y > > h LT X 

^^s 2 i <D*B3£«y£LjifTU -9->^y>yfitii 
q (x-d c i ] *»»tr*x^yi-w»aaE* 

1bfiCD*fe?PtflA x ^^^^>^lr af7^S5^f7 



* 
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oftttfiii^biniicis^aiLr. ^>^'J>^iq (x 

- 1 ) C i ] £»!££-f U i-»BiSS«ft«<D 

f^si7) . .^^Ui-»»iSSSE<bi(D*ft*Hl^ 
**1*«IC ^<7)^il)ilJt^^bacD$feMfili:Ctl(c^l^ 

*<b*Ett?WJUF x(D*ffl«rt^&E1SL 
Ttf>< Uf 7^S1 7^S21) o 

[0 0 3 3] O^y. X-r-V^S 1 4-^f7?S 1 7 

'6 0)*iJgiJtt*3b<Ki:*:ofc*$irii v SMb¥Ett?7-f 
;UF x|ZHlcE**.*L"Cl^X^ y j.— »»SKIE<b*: 

■J a— »MiStt£4b*<Dtt»« A x I* C £ £ 

»*■*-*> a>-e. MPuii. «<b*E»^T-r;uF x<d* 

2f@l^«0)7 KUXlcHlrEttaFttTl^ftX^ 'J a.— 
»»j*K£fb«0>llft*MI±: c4x(z»it-r*E1»«*C(D _ 

3JS^1bg(7)$£^iil A x t ^ftlcttJt'i'iEIMMJca) 

•9->^<J >Sf7 KUXCDfl^^b^EH^T-nUF xCD 
l2f|(D7 KUXIzEtt"*"* Uf7^S2 0-Xf 
yZfS 2 1 ) o 

[0 0 3 4] Sfc. X-t-V^S 1 1 7 CD 

^*«yiIL*frLTl*4Mlr;*-x*;/:7S 1 5 
<D*iJSi|«*3b<«i:<j:ofca*lr|*. ^El<DfliS-e*to& 
4lfcX2 'J a.-»»aa*<b*<Dtt*HiA x<DffiA<|6<b 
2£E1t?7-OUF x(DSI(j+1) lg(D7 KUXicE 

3&^o..k c j ] mmo>T FuxicEm^nxL^ 

*ft«'-r4« L^L. ^0(Offi3T?#to&*lfcX^ 'J i 
-»»aK«1b*<7)«»«A xa>«*<. SE4b*Ett^T 
-OUF x(DM07 "KUXirE«*4xfc^^ U i— »M 
jSSX<b«M£*HlQ y Cm- ID iH'J^fttttfc 

S3B«-r«>a)-e. ttx^y jl— »»*JtJt4b«o«*Hit 
A x ££<b¥E1S?7-OUF x icgfrf ^gtefci^o 
^ElsRttfcJIftWttA x(D«*<SC<b*E«7T-<;u 
F x(0««<07 KUXlzE1***tfcX^ 'J 3.— &Mftj£ 
SMb«<MM>HBQ y [m-1] J:y t**<rlt1?fcofc 

KIC<b*(Dlft*HBA xA<±& (m-2) tKD&KK&M 

©tt*HiA xSR<b*Ett^r<^UF xtcfcltftK Cj 

+ 1] siot Kuxiz*jy^*-a-T*«-r4!fes* < & 



[0 0 3 5] f:t\ Xf^S 1 5<D#J»l«S»*<«i: 

JtK<7)»fti:<i:or^fcX^ y a.-»»*ft£<b*a>«- 
*tffiQy [ i ] 3bWb*E»^T-f iUF x<D»«<DT"K 
uxi=E**nri^fct<D-efc*A^/»^*ij»J?r*fc 
to. MIC IEfc¥E«?r^«*»« j ©attttrt* 
(m- 1 ) t^aLri^A^SA^SWSiI^-ftC t 
Uf*;?S1 8) o K<b*E«7r-f iUtt* 

»W J <DS!£fiI*< (m- 1 ) ian<DfifT?fc*ll£. l!fii£L 

fcj:?ic ^[Hi<D5Q3®T*^tot»tifcx^ y a.— &H)i£ft 
£<bg<D$&**fiEA x£&<b*E«:?7-OUF xirfelt* 

m c j + 1 3 tio)7 Kuxizwya*-t±-cft»-r**s 

^A<&£<DT% MPUl*£*b*E1*:?7-OU**ffi« j 

<DfiI£ W>^'J>>hLT (X-r-^^S 1 9) . Uit 

*e*:7 7-ouf xcom c j d sbui»<d7 kuxicbe 

^*Llr*H£-r«E«««C0)-9->^y >^7 KUX<Dtt 

jB«s-c3Rtoe>*ifcx^ y i— »»i«jKSErt;*<D*ft»ttA 

x tc*ilc*HC-r*E«»*ca>-9->^y >^7 KL/X 
a>ffl£J6ib¥E18?7-OUF x(D^ [ j ] §g<D7 Kb 

C j ] £g>P<!: LT [ j + i ] (DttHlcEflM" 4 (x-x 
^?S20^f7?S2 1) o 

[0 0 3 6] *fc. 4lHl(D«iST?*toP»*lfcX^ 'J i — 

»MiSKSMb«a>J6**ffiA xA<«<b*Ett^T-<;uF x 
(Dm Cm-1] fa07KL/7i:EBi*ifcX*'Ja- 
^KiiSJg^^bacD^ffi^y^/h^t^^JSiJ^tit-ii 

ic ^scoffia-esRtofetLfcx^yi— »Miaa*<b* 

CD$fe^TffiA x*<±ti (m-2) ffliraLtl^t^tS 

^R*-f 7 7^JI/Fx^E«fl)iE«lift<, X 

[00 3 7] Uot, f>^'J>ytittQ (x-1) 
Ci] «IL. i l*2~n - 1 afitt) (D±TIC^LT 
Xf7?S 5^f7^S 7 fc^tfX-r^^S 1 4~X 
■t-'^^S 2 1 CDffia*<^7 LtXf'^S 2 3CD¥iJ53tJ«g 

R^fitftofcanttt, Wb*E»77-f;i/Fxa)* 

2il(07Kl/^^bS Cm-1] *B<7)7 KUX<7)Pb1 

(c y n.-&mmmmtm<r>ifeitimtf*$uv^zf 
'j^'7Kb^I^ «<b«a)***i-aoT±ttA^ 

^HHf- [m-2] lf:ltEIISitl4CttS4. 

ftib*E»^7-r ;uf xicE«*tiri^3fei^>^y > 
^7*7 Kuxic^ns-rsfiH-eox^ y a.— ^m^M&^it 

^juf xicE«**ifc-9->^y >^*7 K^t^asfh 
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[0 0 3 8] SSIBT*E«««Clz|B1l**ir 
5ftttffil-fcy* f^'J^TKUXDbiDWJa 

— an q b ic fc it s ^ <7 .«j jl — a<b«a)jft»flt 

A Q b . f >?U >^*7 KUX D d (DX^7 'J a-fiiQ 
dirfclfftX^-'J i— »«i»a^b«a)tt»ffiAQ d. 
-9->^'J K D a CDX^ «J a-ftiQ a iC^lf 

><?T KUXD c(DX<7 'J a — |i@Q cClfcltftX^ U 

«»m(Dffi*<6<Z>*£\ «<b*E«^7-f JUF x <7)E1S 
WSl*B8lc^*ft6J:9ftttJII::ftft. 2E<b*Et*:7 
7 -OU F x 37 U >^B#(7)X^ 'J i— iiMIZfcMt 

ftx^ U a.— »iftjlJSSE<b«<7)tt*Hl(D*:/Mr»t^T. 
*£K&£^bg<7>*£ft^>^'J Kuz*±tt^ 

KU*#E«*ftTl^ft£l^«E*ftl^. 

[0039] fee, x^r *>^s 2 3<Dmm)\s— y&fa 

LtcMPUl*. Jft$Etl77-fil/Fx0Slil«)7 
KU7,lz|tai^$feB$<D-^V^'J >^*T Kl/X 1 £Et*S 
■fr, *^ K<b*E1l7T-f ;UFx(DK-CmD #§(7)7 

tirfcf* (Xf7^S24) . t>^'J>^7KUX(»t 

-y-i:ii^77-f ;i/F x j v-f < mo 

5) o 

[0040] mp u(4£<ib*E1* 3? 

ffi«ii:it»R£LT: (Xf7^S26) . £fls*E 
tt^T-r;UF xcom Cj] HiKDT K UXlcEIS^tifc 

<i®Q (x-i) [Ty [j] ] tmtmtzm vt^ov 

f x<nm C j + i ] 110)7 KU^lcE«**ifcit>3f 

U^7KUXTy Cj+1] IC*tlM~ft*2 U a— tt 
iQ(x-1) [Ty Cj+1]] £E«««CJ^&R 
Uf7^S27) . ClCDlEPellCfcltftX^'JzL 
-2(7)^lfi*Q (x-1) [Ty[j+1]]-Q(x 

- 1 ) [Ty (j)] trftmrnm [t y c j + 1 ] -t 

y C j ] ] -At (fit, A t li+h>^'J V^HKB) t 
C j ] ISOUfcii&JSt LTSSftttEtt^ f U KEIfrr 

ftt&Cl. X^'Jzl— I41Q (x-1) [Ty Cj + 

1 ] ] omzmth c j ] «*^»a5 c j + 1 ] »^a>« 

U3jSJt«J«ttas C j ] £ LTKStftMiEtt^'JKE 



is** (xf7?s2 8) o ^ap§-ei*^b*Eis^T 

te&^Q 1 ^b-9->^'J KUXDa lr*frJ£-f ft* 

<7 <J a-iilQ a &X<Dmffl<b*$ 'J i-^ilQ a - 
Q 1 t-tfl)BfffflB*MDa • A t t<Dmm~& 1 ). S*t±i 1 
fSCDX^ "J zl— ^IftiiSV [1] 3 Omm/s) *< 

*Jb&*U X^ 'J a— iiSQa<7>fiia<9taJ 1 B^bStfcB 
2&^<Dm\h&mV)WitLms CO <eq;ttf2 8mn/s) 
<t LtE«*tiSCtt«i:4o ftfc\ Mo.— »»* 
Jgv Cj] <7>®fciiirpgLTI*. ®2lcfi£|§-C^-r£5# 
#««:3F«EHblz"J:ft«iS(Dftk. ^?'J^7Kl/XT 
y C j ] Jb^U-l/^'J KUXT y [ j + 1 ] I^M 

ftEWKD^To-^^^u $ ^m^xm^—m^ 

LTtt*«BB*ffofcy-r*cA:t,pr«B-Cfc«. 

[0041] ;jfc^-r% MPU(4EtS^c<D-9->^y > 

^?7 KUXTy [j] ^bTy [ j + 1 ] ^ra)Ef B 1l: 

EttS*iTl^ft»ttE*£±Ttt*L. g%fiI<Z>*:£ft 

watt***** c j ] &<Dm*iittmiEP c j ] t ir- 
ftEtt-r«t*i=. fHi^PBicz)-9->^'j>^r*Eit$ntr 
«*,«<D**3&:hJu^ii*«*«aL. stai Cj] ^cd 

h;^ 'J = 7hlT Cj] ^LTfg^gffiEIS^yK 

Ets-rft ut^s29) 0 mzte&xtmwmxi^ 

xd aO)EPat?fkt«tG)**«:»ttE*; 8 0 

0 Kg/cm2 3b<S*ai 1 a©**»ttIEP CI] irlt-B 

■Tft h;u^ffi*«A<»ai 1 1SO h;u^7 u.s v hfilT 
Cl] ^ Lr«a^«6«Ett^^y^E«**t*Ci: tft 

fto 

[0042] ia±Oct5irLr. Cj] «<d*$mj 
a-w»asEv c j ] . c j 3 «^6«ta c j + 

1 ] ®^<D§ft&mmv)W&ws c j ] . c j ] iso 
m*m&i±p c j ] fccfci/i*aj c j ] &<d v^o y s ^ 

KfilT C j ] £5fctf)frMP UI4. a^*iJfflJSPl 1 4^ 
ltlb0l^CRT/MD I 1 1 e<D^^^7fk^^ 
(C^ltftm Cj] ^TlC^^L (Xf7^S30) . Jsl 

t. x^^^s 3 2icteit-siEib*E«^7^;ua*» 
j <Dfit3&<»^T-f ;uf x(OS^:Ett»mir^|-rft^r* 
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